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CABLE CONNECTOR FOR USE IN A BRAKE 
ACTUATING SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to a cable connector for use in 
attaching an input cable to an actuator in a vehicle brake 
actuating system. 

BACKGROUND OF THE INVENTION 

In many brake actuators, the input cable for the cable 
system is attached to an output member of the actuator by 
using a pivoted clevis that receives an enlarged head on the 
proximal end of the input cable. One particular shortcoming 
of this approach is the expense of providing the clevis and 
attaching it to the output member. Also, the clevis presents a 
situation Where the enlarged head may become dislodged. 
HoWever, the use of this approach does have some advan 
tages. Speci?cally, the pivotal mounting of the clevis enables 
it to adjust itself as the output member rotates so that it is in 
line With the input cable. 

The invention of the present application endeavors to pro 
vide an improved and/ or more cost-effective construction for 
connecting an input cable to the output member of a brake 
actuator. 

SUMMARY OF THE INVENTION 

One aspect of the invention provides a cable connector With 
a Wear protector foruse in a brake actuating system in a motor 
vehicle having brakes that are actuated to prevent vehicle 
Wheel rotation and hence rolling movement of the vehicle. 
The brake actuating system comprises (a) an actuator includ 
ing a metal output member movable in a brake applying 
direction and a brake releasing direction, the metal output 
member including a surface de?ning a receiving space; and 
(b) a cable system operatively connected to the brakes such 
that increasing tension in the cable system actuates the 
brakes, and then decreasing tension in the cable system de 
actuates the brakes. The cable system includes an input cable. 
The cable connector comprises a cable connector portion 
constructed to be connected to a proximal end of the input 
cable, and an actuator connector portion connected to the 
cable connectorportion so as to extend generally transversely 
to a longitudinal extent of the input cable When the cable 
connector portion is connected to the input cable. A Wear 
protector is attached to the actuator connector portion and is 
formed of a Wear resistant material. The cable connector is 
constructed to operatively connect the input cable to the 
actuator to enable movement of the output member in the 
brake applying and releasing directions thereof to increase 
and decrease the tension in the cable system via the input 
cable. This is done by the actuator connector portion being 
received in the receiving space of the output member With the 
Wear protector in engagement With the surface de?ning the 
receiving space of the output member to enable relative 
movement betWeen the actuator connector portion and the 
output member as the output member is moved in the brake 
applying and releasing directions thereof. 

Another aspect of the invention provides a brake actuating 
system With a Wear protector for use in a motor vehicle having 
brakes that are actuated to prevent vehicle Wheel rotation and 
hence rolling movement of the vehicle. The vehicle has a 
cable system operatively connected to the brake system such 
that increasing tension in the cable system actuates the 
brakes, and then decreasing tension in the cable system de 
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2 
actuates the brakes. The brake actuating system comprises an 
actuator including a metal output member movable in a brake 
applying direction and a brake releasing direction, the metal 
output member including a surface de?ning a receiving 
space. An input cable of the actuating system has a proximal 
end and a distal end. The brake actuating system also com 
prises an output side cable connector and an input side cable 
connector. 

The output side cable connector is connected to the distal 
end of the input cable and is constructed to operatively con 
nect the input cable to the cable system of the vehicle. The 
input side cable connector includes a cable connector portion 
connected to the proximal end of the input cable, and an 
actuator connector portion extending generally transversely 
to a longitudinal extent of the input cable. The input side cable 
connector also includes a Wear protector attached to one of the 
actuator connector portion and the surface de?ning the 
receiving space on the output member. The Wear protector is 
formed of a Wear resistant material. The input side cable 
connector is constructed to operatively connect the input 
cable to the actuator to enable movement of the output mem 
ber in the brake applying and releasing directions thereof to 
increase and decrease the tension in the cable system via the 
input cable and the output side cable connector When the 
output side cable connector operatively connects the input 
cable to the cable system as aforesaid. This is done by the 
actuator connector portion being received in the receiving 
space of the output member With the Wear protector in 
engagement With the other of the actuator connector portion 
and the surface de?ning the receiving space on the output 
member. This enables relative movement betWeen the actua 
tor connector portion and the output member as the output 
member is moved in the brake applying and releasing direc 
tions thereof. 

Yet another aspect of the invention provides a brake actu 
ating system With a Wear protector in combination With a 
motor vehicle having brakes that are actuated to prevent 
vehicle Wheel rotation and hence rolling movement of the 
vehicle. The brake actuating system in this combination com 
prises an actuator including a metal output member movable 
in a brake applying direction and a brake releasing direction. 
The metal output member includes a surface de?ning a 
receiving space. The brake actuating system also comprises a 
cable system operatively connected to the brakes such that 
increasing tension in the cable system actuates the brakes, and 
then decreasing tension in the cable system de-actuates the 
brakes. The cable system includes an input cable. A cable 
connector includes a cable connector portion connected to a 
proximal end of the input cable, and an actuator connector 
portion extending generally transversely to a longitudinal 
extent of the input cable. The cable connector also includes a 
Wear protector attached to one of the actuator connector por 
tion and the surface de?ning the receiving space. The Wear 
protector is formed of a Wear resistant material. The cable 
connector operatively connects the input cable to output 
member of the actuator to enable movement of the output 
member in the brake applying and releasing directions 
thereof to increase and decrease the tension in the cable 
system via the input cable. This is done by the actuator con 
nector portion being received in the receiving space of the 
output member With the Wear protector in engagement With 
the other of the actuator connector portion and the surface 
de?ning the receiving space. This enables relative movement 
betWeen the actuator connector portion and the output mem 
ber as the output member is moved in the brake applying and 
releasing directions thereof. 
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Yet another aspect of the present invention provides a brake 
actuating system in combination With a motor vehicle. The 
brake actuating system comprises a cable system operatively 
connected to the brakes such that increasing tension in the 
cable system actuates the brakes, and then decreasing tension 
in the cable system de-actuates the brakes. The cable system 
including an input cable. The system also comprises a cable 
connector including a cable connector portion connected to a 
proximal end of the input cable, and an actuator connector 
portion extending generally transversely to a longitudinal 
extent of the input cable. An actuator includes an output 
member movable in a brake applying direction and a brake 
releasing direction. The output member includes a receiving 
space having (a) a connector receiving portion having ?rst 
and second ends and (b) an entry portion having ?rst and 
second ends. The second end of the entry portion is open to 
the connector receiving portion, and the receiving space is 
con?gured to enable the actuator connector portion to be 
passed into the ?rst end of the entry portion and then through 
the second end thereof into the connector receiving portion. 
At least the second end of the connector receiving portion is 
spaced from the second end of the entry portion. The cable 
connector operatively connects the input cable to the output 
member of the actuator to enable movement of the output 
member in the brake applying and releasing directions 
thereof to increase and decrease the tension in the cable 
system via the input cable With the actuator connector portion 
engaging the ?rst end of the connector receiving portion as 
the output member is moved in the brake applying and releas 
ing directions thereof. 

Yet another aspect of the invention provides a brake actu 
ating system comprising an input cable having a proximal end 
and a distal end, and an output side cable connector connected 
to the distal end of the input cable and being constructed to 
operatively connect the input cable to the cable system of the 
vehicle. An input side cable connector includes a cable con 
nector portion connected to the proximal end of the input 
cable, and an actuator connector portion extending generally 
transversely to a longitudinal extent of the input cable. An 
actuator includes an output member movable in a brake 
applying direction and a brake releasing direction. The output 
member includes a receiving space having (a) a connector 
receiving portion having ?rst and second ends and (b) an entry 
portion having ?rst and second ends. The second end of the 
entry portion is open to the connector receiving portion, and 
the receiving space is con?gured to enable the actuator con 
nector portion to be passed into the ?rst end of the entry 
portion and then through the second end thereof into the 
connector receiving portion. At least the second end of the 
connector receiving portion is spaced from the second end of 
the entry portion. The input side cable connector is con 
structed to operatively connect the input cable to the actuator 
to increase and decrease the tension in the cable system via 
the input cable and the output side cable connector With the 
actuator connector portion engaging the ?rst end of the con 
nector receiving portion as the output member is moved in the 
brake applying and releasing directions thereof. 

Yet another aspect of the invention relates to a retainer 
mounted to the actuator and having a retainer member con 
structed to enable inWard movement of the actuator connector 
portion through the entry portion and into the connector 
receiving portion and into the connector receiving portion, 
and to resist outWard movement of the actuator connector 
portion from the connector receiving portion through the 
entry portion. 
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4 
Other objects, features, and aspects of the invention Will 

become apparent from the folloWing detailed description, the 
accompanying draWings, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan vieW of one embodiment of a cable con 
nector constructed according to the present invention; 

FIG. 2 is a pro?le vieW of an exemplary actuator lever With 
Which the cable connector of FIG. 1 can be used; 

FIG. 3 is a plan vieW of another embodiment of a cable 
connector constructed in accordance With the present inven 
tion; 

FIG. 4 is a plan vieW of yet another embodiment of a cable 
connector constructed in accordance With the present inven 
tion; 

FIG. 5 is pro?le vieW of an exemplary actuator lever With 
Which the cable connectors of FIGS. 3 and 4 can be used; 

FIG. 6 is cross-sectional vieW taken through line 6-6 in any 
one of FIGS. 1, 3 and 4; 

FIG. 7 is a schematic vieW of a motor vehicle brake system; 
FIGS. 8A-8C pro?le vieWs of an exemplary foot brake 

actuator With Which the cable connectors described herein 
may be used, and components thereof; 

FIG. 9 is a close-up of a receiving space that receives an 
actuator connector portion; and 

FIG. 10 is a vieW similar to claim 9, but With a retainer 
attached. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

FIG. 1 illustrates a cable connector 10 that is designed to be 
used in a brake actuating system 12, and FIGS. 3 and 4 
illustrate alternative connectors 100, 200. The brake actuating 
system 12 is illustrated schematically in FIG. 8 in a motor 
vehicle 14 that has brakes 16 that are actuated to prevent 
rotation of vehicle Wheels 17 and hence rolling movement of 
the vehicle 14. 
The brake actuating system 12 comprises an actuator 18 

that may be of any type, and may be either poWer-operated, 
hand-operated (i.e., by a hand lever mounted adjacent the 
driver’s seat in the passenger compartment), or foot-operated 
(i.e., by a pedal assembly mounted beneath the dashboard in 
front of the driver’s seat). Such an actuator 18 includes a 
metal output member 20 movable in a brake applying direc 
tion and a brake releasing direction. In the ?gures, and par 
ticularly FIGS. 2 and 5, the actuator 18 is of the hand-operated 
type including a lever 24 that pivotally mounts to a ?xed 
mounting bracket (not shoWn) by passing a rivet or other 
fastener (not shoWn) through an opening 26. In the illustrated 
embodiment, the metal output member 20 is constituted by 
the main body 28 of the lever 24, and an elongated arm 
member 30 extends forWardly therefrom. The lever 24 shoWn 
is stamped from one piece of sheet metal, Which is preferably 
but not necessarily heat treated steel. 
The lever 24 illustrated is mostly conventional and need not 

be described in detail. FIGS. 2 and 5 illustrate essentially the 
same lever 24, With the exception of the manner in Which the 
cable connection is made, and thus common reference numer 
als Will be used betWeen the tWo Figures. As is conventional, 
the lever 24 carries a pivotally mounted paWl 32. The paWl 32 
engages a sector having gear teeth arranged concentrically 
With respect to the pivot axis of the lever 24. This sector is 
usually provided on the ?xed mounting bracket, and is not 
shoWn. A rigid rod 34 is received betWeen tWo integrally 
formed Walls 36, 38 of the arm member 30 and is connected 
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to the pawl 32. Typically, molded plastic (not shown) is 
formed around the arm portion 30 for aesthetic purposes and 
a molded plastic hand grip (not shoWn) is molded on the distal 
free end thereof. A push button (not shoWn) is slidably 
mounted in the hand grip and engages the distal end of the rod 
34. One or more springs may be provided to bias the paWl 32 
into engagement With the gear teeth, and as the lever 24 is 
pivoted upWardly in a brake applying direction, the paWl 32 
Will ratchet over those teeth and then maintain the lever 24 in 
place at the selected position. Thereafter, the lever 24 may be 
released by pushing the button inWardly to move the rod 34 to 
the right as shoWn in FIG. 2 to disengage the paWl 32 from the 
teeth, and thus alloW for return of the lever 24 in the brake 
releasing direction to its home position. 

The lever 24, and the brake actuator 18 in general, may 
have any suitable construction or con?guration and the one 
illustrated is in no Way intended to be limiting. To the con 
trary, the lever 24 and actuator 18 described herein is only 
being provided as context for describing the cable connector 
and the manner in Which it connects to the actuator. Any 
actuator having any type of output member that moves and to 
Which a cable connector may be connected may be used. 
Thus, While continued reference may be made to the illus 
trated actuator 18 and lever 24, this is for context only. 

The output member provided by the main body 28 includes 
a metal engagement surface 40 de?ning a receiving space. 
Materials other than metal could be used, but metal is gener 
ally preferred. In the embodiment of FIG. 2, the receiving 
space is a recess 42 With an internal surface of the recess 42 
providing the engagement surface 40; and in the embodiment 
of FIG. 5 the receiving space is an opening 44 With an internal 
surface of the opening 44 providing the engagement surface 
40. Generally, the receiving space may have any construction 
or con?guration and the ones illustrated are not intended to be 
limiting. 

The brake actuating system 12 also includes a cable system 
50 that is operatively connected to the brakes 16 such that 
increasing tension in the cable system 50 actuates the brakes 
16, and then decreasing tension in the cable system 50 de 
actuates the brakes 16. The cable system includes a plurality 
of ?exible cables slidably received in ?exible conduits. These 
cable/conduit constructions are often referred to as BoWden 
cables. Typically, these cables are nylon coated steel and Will 
include a relatively short input cable 54 that is connected at its 
proximal end to the actuator 18 in a manner to be described 
beloW by a cable connector 10, 100, 200, and at its distal end 
to an equalizer 56. These cables Will also include a pair of 
relatively longer cables 58, 60 that are connected betWeen the 
equalizer 56 and the vehicle brakes 16. These connections 
enable movement of the output member 20 of the actuator 18 
in the brake applying and releasing directions to increase and 
decrease the tension in the cable system 50. The equalizer 56 
functions to distribute tension that is applied to the input cable 
54 essentially equally to the cables 58, 60. HoWever, any other 
suitable output side connector member may be provided to 
operatively connect the distal end of the input cable 54 to the 
remainder of the cable system 50. 

With respect to the input cable 54, the cable connectors 10, 
100, 200, or any other connector on its proximal end, may be 
referred to as an input side cable connector, and the equalizer 
or any other connector on its distal end may be referred to as 
an output side cable connector. 

Generally, the cable system 50 illustrated is of conven 
tional construction and may have any suitable construction or 
con?guration. As Was the case With the actuator 18, the con 
struction illustrated for the cable system 50 is in no Way 
intended to be limiting. To the contrary, the cable system 50 
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6 
described herein is only being provided as context for 
describing the cable connector and the manner in Which it 
connects to the actuator. 

With reference to the cable connector 10 illustrated in FIG. 
1, the connector 10 comprises a cable connector portion 70 
constructed to be connected to a proximal end of an input 
cable 54, and an actuator connector portion 72 connected to 
the cable connector portion 70 so as to extend generally 
transversely to a longitudinal extent of the input cable 54 
When the cable connector portion 70 is connected to the input 
cable 54 (i.e., referring to the extent of the input cable 54 
When it is taut). 

While the actuator connector portion 72 is described as 
extending generally transversely to the input cable 54, this 
does not limit the actuator connector portion 72 to being a 
straight member. Instead, the actuator connector portion 72 
could be entirely curved, such as the bight of a U, or it could 
also be straight. With a curved con?guration, it Will still have 
a directional component in the generally transverse direction. 

To connect the cable 54 to the cable connector portion 70, 
the end of the cable 54 is inserted inside the holloW interior of 
the cable connector portion 70. The cable connector portion 
70 is then crushed/compressed to mechanically secure it to 
the cable 54. Any other suitable connection may be used. 

At least the actuator connector portion 72 is formed of a 
metal having a ?rst hardness. A Wear protector 74 is attached 
to the actuator connector portion 72 and is formed of a mate 
rial preferably having a second hardness greater than or equal 
to the ?rst hardness of the actuator connector portion 72. The 
cable connector 70 is constructed to operatively connect the 
input cable 54 to the actuator to enable movement of the 
output member 20 in the brake applying and releasing direc 
tions thereof to increase and decrease the tension in the cable 
system 50 via the input cable 54. This is done by the actuator 
connector portion 72 being received in the receiving space of 
the output member 20 With the Wear protector 74 in surface 
sliding engagement With the engagement surface 40 to enable 
relative movement betWeen the actuator connector portion 72 
and the output member 20 as the output member 20 is moved 
in the brake applying and releasing directions thereof. 
The connector 10 of FIG. 1 is designed for use With a lever 

having a recess, such as the recess 42 in the lever 24 of FIG. 
2. The connector 10 has tWo arms 76 With spaced apart ends 
connected to opposing ends of the actuator connector portion 
72. The opposite ends connect to the cable connector portion 
70. Preferably, the actuator connector portion 72, the cable 
connectorportion 70, and the arms 76 are formed integrally as 
one piece of metal. The forming may be by an operation such 
as forging or casting, or by any other suitable method. 

To use the connector 10 to connect the input cable 54 to the 
output member 20, the actuator connector portion 72 is 
inserted into the open end of the recess 42 and seated gener 
ally transversely in the area of the end of the recess 42 With the 
arms 76 on opposing sides of the output member 20. As 
tension is placed on the cable 54, the Wear protector 74 is 
engaged With the engagement surface 40 de?ning the recess 
42. As the lever 24 is pulled in the brake applying direction 
(clockWise as shoWn in FIG. 2), the connector 10 Will pivot 
Within the recess 42. The presence of the Wear protector 74 
Will protect the softer metal at the actuator connector portion 
72 from being Worn doWn by the harder metal of the output 
member 20 at the engagement surface 40. 

Preferably, the Wear protector 74 is made of a metal having 
essentially the same hardness as the metal of the engagement 
surface 40. By matching the hardness, Wear betWeen the 
protector 74 and the surface 40 can be reduced. 
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In the illustrated embodiment, because the output member 
20 may be made of heat treated steel, and the cable connector 
10 is made of softer forged or die cast steel, using the harder 
Wear protector 74 Will prevent the engagement surface 42 of 
the output member 20 from Wearing doWn the actuator con 
nector portion 70 of the cable connector 10. It should be 
understood that the invention is not limited to these speci?c 
materials, and others may be used. 

Also, instead of mounting the Wear protector to the actuator 
connector portion 72, it could be mounted on the surface 40 
de?ning the receiving space 42. 

In the illustrated embodiment, the Wear protector 74 is a 
resilient clip having a generally C-shaped cross-section. This 
clip preferably is formed of spring steel heat treated to match 
the hardness of the output member 20. As can be appreciated 
from the cross-section of FIG. 6, the clip is snapped onto the 
actuator connector portion 72 of the connector 10. This con 
struction is preferred because relatively it is relatively simple 
to assemble. 

Alternatively, other constructions or materials may be 
used. For example, the Wear protector 74 could be Welded or 
otherWise a?ixed to the actuator connector portion 72. Also, 
the Wear protector 72 could be a high hardness polymeric 
coating or ?lm. HoWever, While such alternatives are Within 
the scope of the invention, the illustrated clip-type Wear pro 
tector 74 is preferred because of its loWer cost and ease of 
assembly. Alternatively, to reduce Wear, loW friction materials 
may be employed, such a TEFLON coating or ?lm, or other 
materials. 

The connectors 100, 200 of FIGS. 3 and 4 are designed for 
use With a lever having an opening, such as the opening 44 in 
the lever 24 of FIG. 5. Each ofthe connectors 100, 200 has a 
cable connector portion 102, 202 constructed to be connected 
to a proximal end of an input cable 54. The cable connector 
portions 102, 202 may have the same construction as cable 
connector portion 70, and may be connected to the input cable 
54 as described above With respect to cable connector portion 
70. Each connector 100, 200 also comprises an actuator con 
nector portion 104, 204 connected to the cable connector 
portion 104, 204 so as to extend generally transversely to a 
longitudinal extent of the input cable 54. 

Each connector 100, 200 has a single arm 106, 206 With 
one end connected to the actuator connector portion 104, 204 
and its opposite end connected to the cable connector portion 
102, 202. In each of the connectors 100, 200, the opposite end 
of the actuator connector portion 104, 204 is connected to the 
end ofanother arm 108, 208. This arm 108, 208 has a free end 
110, 210. This free end 110, 210 can be inserted into the 
opening 44 on the output member 20 to enable the actuator 
connector portion 104, 204 to be received therein generally 
transversely. 

The primary difference betWeen the embodiments of FIGS. 
3 and 4 is that the free arm 108 of connector 100 extends aWay 
from the cable connector portion 102, Whereas the free arm 
208 of connector 200 extends back toWards the connector 
portion 202. Either variation may be used. Moreover, any 
other suitable construction or con?guration may be used for 
the cable connector. 

Like the embodiment of FIG. 1, the actuator connector 
portions 104, 204 of connectors 100, 200 are formed of a 
metal having a ?rst hardness. The same Wear connector 74 
described above With respect to FIG. 1 may be attached to the 
actuator connector portions 104, 204 in the same type of 
snap-on manner (see FIG. 6). Like the embodiment of FIG. 1, 
in the embodiments of FIGS. 3 and 4, the Wear connector 74 
Would also have a hardness that is greater than or equal to the 
hardness of the respective actuator connector portion 104, 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
204 to Which it is attached. LikeWise, the same variations for 
the Wear protector 74 discussed above With respect to FIG. 1 
may be applied to the embodiments of FIGS. 3 and 4. 

To use either of connectors 100, 200 to connect the input 
cable 54 to the output member 20, the free end of either free 
arm 108, 208 is inserted into the opening 44 so that the 
actuator connection portion 104, 204 is received generally 
transversely in the opening. The con?guration of the free arm 
108, 208 Will help prevent lateral WithdraWal of the actuator 
connector portion 104, 204 from the opening 44. In this 
position, the Wear protector engages the engagement surface 
40 de?ning the opening. As Was the case With the embodi 
ment of FIG. 1, as the lever 24 is pulled in the brake applying 
direction (clockWise as shoWn in FIG. 5), the connector 100, 
200 Will pivot Within the opening 44 With the Wear protector 
74 in surface sliding engagement With the engagement sur 
face 40. The Wear protector 74 Will protect Wear from occur 
ring, similarly to the embodiment of FIG. 1. 

FIG. 8C is a pro?le vieW of a foot brake actuator 18a, Which 
includes a movable output member 20a and a pedal lever 24a. 
FIGS. 8A and 8B shoW close-up pro?le vieWs of various 
components. To the extent the reference numbers in this 
embodiment correspond to those used in the previously 
described embodiments, With the exception of an “a” being 
added, they denote corresponding structure. 
The output member 2011 (shoWn as a stamped metal piece 

With openings for receiving rivets) is ?xed to the upper end of 
the lever 24a and the lever 24a is pivoted to a bracket 2511 that 
mounts in the vehicle (i.e., to the front Wall of the passenger 
compartment of the vehicle beneath the dashboard). A pedal 
pad 23a is provided on the distal and of the lever 24a for 
engagement by the user’s foot. The output member 20a has 
sector teeth 2711 that are engaged by a paWl (not shoWn, but 
Which is attached to the mounting bracket and actuatable in a 
manner Well knoWn in the art) in a ratcheting action to releas 
ably maintain the lever 24 in a brake-applied position. 
The end of the output member 20a has the surface 40a 

de?ning a receiving space in the form of recess 42a. The 
actuator connector portion 72 of the cable connector 50 is 
received in that recess 42a, similarly to the embodiments 
described above. LikeWise, an opening similar to opening 44 
described above may also be used. Generally, a foot brake 
actuator is the more common environment to ?nd the attach 
ment described herein, but it is mechanically possible to use 
it for either hand, foot, or poWer-operated actuators. 
The inventor is not limited to the actuators depicted, and 

the invention may be practiced With any suitable actuator. 
FIG. 9 shoWs a close-up of the structure in FIG. 8a Where 

the cable connector 50 attaches to the output member 2011. 
The end of the output member 20a is formed someWhat like a 
hook 300, but any suitable shape may be used. 
The receiving space 42a has a connector receiving portion 

3 02 and an entry portion 304. The connector receiving portion 
is generally elongated and has opposing ?rst and second ends 
306, 308, respectively. The entry portion 304 is also generally 
elongated and has opposing ?rst and second ends 310, 312, 
respectively. 
The second end 312 of the entry portion 304 is open to the 

connector receiving portion 302, and the ?rst end 310 is open 
to the edge of the output member 2011. Thus, the receiving 
space 4211, and particularly the connector receiving and entry 
portions 302, 304, is con?gured to enable the generally trans 
verse actuator connector portion 72 to be passed into the ?rst 
end 310 of the entry portion 304 and then through the second 
end 312 thereof into the connector receiving portion 302. 
As can be seen in FIG. 9, at least the second end 308 of the 

connector receiving portion 302 is spaced from the second 
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end 312 of the entry portion 304. This enables the actuator 
connector portion 32 to travel Within the connector receiving 
portion 302 Without moving up into the entry portion 304, and 
possibly disconnecting. This is desirable because in some 
instances, such as during servicing, the cable may be moved 
in that manner. Likewise, if there is some lag in the brake(s) 
releasing When the lever is being moved in the releasing 
direction, there may be some relative movement of the actua 
tor connector portion 32 toWards that second end 308. Spac 
ing the second end 300 of the connector receiving portion 302 
creates a recess or region Where the actuator connector por 
tion 32 can move past the second end 312 of the entry portion 
304. Preferably, the second end 308 is rounded to match the 
generally circular cross-section of the actuator connector por 
tion 32. 

The edge or surface 314 of the connector receiving portion 
302 opposite the entry portion 304 may be angled as shoWn to 
guide the actuator connector portion 32 into the second end 
308. 

Also, the ?rst end 306 of the connector receiving portion 
302 may be spaced from the second end 312 of the entry 
portion 304. It may also be rounded to match the generally 
circular cross-section of the actuator connector portion 32. 
This optional con?guration provides a recessed area for the 
actuator connector portion 32 to pivot as the lever is moved in 
its applying and releasing directions. 

The geometry illustrated in FIG. 9 need not be used With 
the Wear protector described before, but it may be. 

FIG. 10 shoWs an alternative embodiment Where a retainer 
400 is used. The retainer 400 is used on the same structure 
shoWn in FIG. 9, but may be used on any shape or construc 
tion. For convenience, the common structures betWeen FIGS. 
9 and 10 Will use the same reference numbers. The retainer 
400 is mounted to the actuator, and speci?cally to the portion 
that de?nes one side of the entry portion 304. 

The retainer 400 has a retainer member 402 constructed to 
enable inWard movement of the actuator connector portion 72 
through the entry portion 304 and into the connector receiving 
portion 302, and to resist outWard movement of the actuator 
connector portion 72 from the connector receiving portion 
302 through the entry portion 304. Speci?cally, the retainer 
member 402 is a resiliently de?ectable ?nger extending into 
the entry portion 304. The ?nger has a distal end 404 posi 
tioned adjacent the connector receiving portion 302. As illus 
trated, the distal end 404 is positioned at the second end 312 
of the entry portion 304 Where it opens to the connector 
receiving portion 304. 
As a result of the angling of the ?nger 402, the actuator 

connector portion 72 can cam and de?ect the ?nger 402 as it 
moves through the entry portion 304. HoWever, if the actuator 
connector portion 72 attempts to move in the opposite direc 
tion from the connector receiving portion 302, the actuator 
connector portion 72 Will be pushed up toWards the opposite 
side of the entry portion 304. This effectively “closes” the 
entry portion 304 off and prevents the actuator connector 
portion 72 from unintentionally coming out of the receiving 
space 42a. 

Other structures may be used in place of the one illustrated. 
For example, the ?nger 402 can be located up at the ?rst end 
310 of the entry portion 304. Likewise, other structures can be 
used. Further, the retainer 400 may be formed of any material, 
such as plastic or metal, and may be mounted as a separate 
component, orbe mounted by integrally forming as part of the 
hook 300. 

The foregoing embodiments have been provided solely for 
illustrating the structural and functional principles of the 
present invention and in no Way are intended to be limiting. To 
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10 
the contrary, the present invention is intended to encompass 
all modi?cations, alterations, variations, substitutions, and 
equivalents Within the spirit and scope of the folloWing 
claims. 
What is claimed is: 
1. In combination With a motor vehicle having brakes that 

are actuated to prevent vehicle Wheel rotation and hence 
rolling movement of said vehicle, a brake actuating system 
comprising: 

a cable system operatively connected to the brakes such 
that increasing tension in the cable system actuates the 
brakes, and then decreasing tension in the cable system 
de-actuates the brakes, the cable system including an 
input cable; 

a cable connector including a cable connector portion con 
nected to a proximal end of the input cable, an actuator 
connector portion extending generally transversely to a 
longitudinal extent of the input cable, and at least one 
arm extending betWeen the cable connector portion and 
the actuator connector portion; 

an actuator including an output member movable in a brake 
applying direction and a brake releasing direction, the 
output member including a receiving space having (a) a 
connector receiving portion having ?rst and second ends 
and (b) an entry portion having ?rst and second ends; 

the ?rst end of the entry portion being open in a direction 
substantially parallel to the brake applying and releasing 
directions to an edge of the output member and the 
second end of the entry portion being open to the con 
nector receiving portion, the receiving space being con 
?gured to enable the actuator connector portion to be 
passed into the ?rst end of the entry portion and then 
through the second end thereof into the connector 
receiving portion, Wherein at least the second end of the 
connector receiving portion is spaced from the second 
end of the entry portion; 

the cable connector operatively connecting the input cable 
to the output member of the actuator to enable move 
ment of the output member in the brake applying and 
releasing directions thereof to increase and decrease the 
tension in the cable system via the input cable With the 
actuator connector portion engaging the ?rst end of the 
connector receiving portion as the output member is 
moved in the brake applying and releasing directions 
thereof. 

2. A brake actuating system according to claim 1, a Wear 
protector attached to one of the actuator connector portion 
and a surface de?ning the receiving space on the output 
member, the Wear protector being formed of a Wear resistant 
material. 

3. A brake actuating system according to claim 1, Wherein 
the at least one arm includes tWo arms each having an end, the 
ends being spread apart from one another and being con 
nected to opposing ends of the actuator connector portion. 

4. A brake actuating system for use in a motor vehicle 
having brakes that are actuated to prevent vehicle Wheel rota 
tion and hence rolling movement of the vehicle, the vehicle 
having a cable system operatively connected to the brake 
system such that increasing tension in the cable system actu 
ates the brakes, and then decreasing tension in the cable 
system de-actuates the brakes; the brake actuating system 
comprising: 

an input cable having a proximal end and a distal end; 
an output side cable connector connected to the distal end 

of the input cable and being constructed to operatively 
connect the input cable to the cable system of the 
vehicle; and 
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an input side cable connector including a cable connector 
portion connected to the proximal end of the input cable, 
an actuator connector portion extending generally trans 
versely to a longitudinal extent of the input cable, and at 
least one arm extending betWeen the cable connector 
portion and the actuator connector portion; 

an actuator including an output member movable in a brake 
applying direction and a brake releasing direction, the 
output member including a receiving space having (a) a 
connector receiving portion having ?rst and second ends 
and (b) an entry portion having ?rst and second ends; 

the ?rst end of the entry portion being open in a direction 
substantially parallel to the brake applying and releasing 
directions to an edge of the output member and the 
second end of the entry portion being open to the con 
nector receiving portion, the receiving space being con 
?gured to enable the actuator connector portion to be 
passed into the ?rst end of the entry portion and then 
through the second end thereof into the connector 
receiving portion, Wherein at least the second end of the 
connector receiving portion is spaced from the second 
end of the entry portion; 

the input side cable connector being constructed to opera 
tively connect the input cable to the actuator to increase 
and decrease the tension in the cable system via the input 
cable and the output side cable connector With the actua 
tor connector portion engaging the ?rst end of the con 
nector receiving portion as the output member is moved 
in the brake applying and releasing directions thereof. 

5. A brake actuating system according to claim 4, a Wear 
protector attached to one of the actuator connector portion 
and a surface de?ning the receiving space on the output 
member, the Wear protector being formed of a Wear resistant 
material. 

6. A brake actuating system according to claim 4, Wherein 
the at least one arm includes tWo arms each having an end, the 
ends being spread apart from one another and being con 
nected to opposing ends of the actuator connector portion. 

7. In combination With a motor vehicle having brakes that 
are actuated to prevent vehicle Wheel rotation and hence 
rolling movement of said vehicle, a brake actuating system 
comprising: 

a cable system operatively connected to the brakes such 
that increasing tension in the cable system actuates the 
brakes, and then decreasing tension in the cable system 
de-actuates the brakes, the cable system including an 
input cable; and 

a cable connector including a cable connector portion con 
nected to a proximal end of the input cable, an actuator 
connector portion extending generally transversely to a 
longitudinal extent of the input cable, and at least one 
arm extending betWeen the cable connector portion and 
the actuator connector portion; 

an actuator including an output member movable in a brake 
applying direction and a brake releasing direction, the 
output member including a receiving space having (a) a 
connector receiving portion and (b) an entry portion; 

the entry portion being open in a direction substantially 
parallel to the brake applying and releasing directions to 
an edge of the output member and the connector receiv 
ing portion, the receiving space being con?gured to 
enable the actuator connector portion to be passed into 
the entry portion and then into the connector receiving 
portion; 

the cable connector operatively connecting the input cable 
to the output member of the actuator to enable move 
ment of the output member in the brake applying and 
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12 
releasing directions thereof to increase and decrease the 
tension in the cable system via the input cable; and 

a retainer mounted to the actuator and having a resiliently 
de?ectable retainer member extending With respect to 
the receiving space, the retainer member being posi 
tioned to enable inWard movement of the actuator con 
nector portion through the entry portion and into the 
connector receiving portion, and to resist outWard move 
ment of the actuator connector portion from the connec 
tor receiving portion through the entry portion. 

8. A brake actuating system according to claim 7, Wherein 
the retainer member is a resiliently de?ectable ?nger extend 
ing into the entry portion. 

9. A brake actuating system according to claim 8, Wherein 
the ?nger has a distal free end positioned adjacent the con 
nector receiving portion. 

10. A brake actuating system for use in a motor vehicle 
having brakes that are actuated to prevent vehicle Wheel rota 
tion and hence rolling movement of the vehicle, the vehicle 
having a cable system operatively connected to the brake 
system such that increasing tension in the cable system actu 
ates the brakes, and then decreasing tension in the cable 
system de-actuates the brakes; the brake actuating system 
comprising: 

an input cable having a proximal end and a distal end; 
an output side cable connector connected to the distal end 

of the input cable and being constructed to operatively 
connect the input cable to the cable system of the 
vehicle; 

an input side cable connector including a cable connector 
portion connected to the proximal end of the input cable, 
an actuator connector portion extending generally trans 
versely to a longitudinal extent of the input cable, and at 
least one arm extending betWeen the cable connector 
portion and the actuator connector portion; 

an actuator including an output member movable in a brake 
applying direction and a brake releasing direction, the 
output member including a receiving space having (a) a 
connector receiving portion and (b) an entry portion; 

the entry portion being open in a direction substantially 
parallel to the brake applying and releasing directions to 
an edge of the output member and the connector receiv 
ing portion, the receiving space being con?gured to 
enable the actuator connector portion to be passed into 
the entry portion and then into the connector receiving 
portion; 

the input side cable connector being constructed to opera 
tively connect the input cable to the actuator to enable 
movement of the output member in the brake applying 
and releasing directions thereof to increase the tension in 
the cable system via the input cable; and 

a retainer mounted to the actuator and having a resiliently 
de?ectable retainer member extending into the receiving 
space, the retainer member being positioned to enable 
inWard movement of the actuator connector portion 
through the entry portion and into the connector receiv 
ing portion, and to resist outWard movement of the 
actuator connector portion through the entry portion. 

11. A brake actuating system according to claim 10, 
Wherein the retainer member is a resiliently de?ectable ?nger 
extending into the entry portion. 

12. A brake actuating system according to claim 11, 
Wherein the ?nger has a distal free end positioned adjacent the 
connector receiving portion. 

13 . A brake actuating system according to claim 7, Wherein 
the resiliently de?ectable retainer member has a ?xed end and 
is formed of a resiliently de?ectable material. 
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14. A brake actuating system according to claim 10, 
wherein the resiliently de?ectable retainer has a ?xed end and 
is formed of a resiliently de?ectable material. 

15. A brake actuating system according to claim 1, Wherein 
the cable connector portion, the actuator connector portion, 
and the at least one arm of the cable connector are formed 
integrally together. 

16. A brake actuating system according to claim 4, Wherein 
the cable connector portion, the actuator connector portion, 
and the at least one arm of the cable connector are formed 
integrally together. 

17. A brake actuating system according to claim 7, Wherein 
the cable connector portion, the actuator connector portion, 
and the at least one arm of the cable connector are formed 
integrally together. 

18. A brake actuating system according to claim 10, 
Wherein the cable connector portion, the actuator connector 
portion, and the at least one arm of the cable connector are 
formed integrally together. 
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19.A brake actuating system according to claim 1, Wherein 

the edge of the output member to Which the ?rst end of the 
entry position of the receiving space is open is an outer 
peripheral edge of the output member. 
20.A brake actuating system according to claim 4, Wherein 

the edge of the output member to Which the ?rst end of the 
entry position of the receiving space is open is an outer 
peripheral edge of the output member. 

21 . A brake actuating system according to claim 7, Wherein 
the edge of the output member to Which the entry portion is 
open is an outer peripheral edge of the output member. 

22. A brake actuating system according to claim 10, 
Wherein the edge of the output member to Which the entry 
portion is open is an outer peripheral edge of the output 
member. 


